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Pneumomediastinum (PM) is usually associated with
a sudden formation of a pressure gradient between
the alveolus and surrounding tissues, resulting from
either an overinflation of the alveoli or a reduction of
interstitial pressure [1]. Spontaneous pneumomedi-
astinum (SPM) is defined as the presence of interstitial
air in the mediastinum without any identifiable etiol-
ogy, such as invasive procedure, mechanical ventila-
tion, trauma, or other obvious disease process [2]. It
is uncommon in children and mainly occurs in male
adolescents [3–6].
Clinically, patients usually present with subcuta-
neous emphysema, chest pain, cough, neck pain,
dyspnea, tachypnea, and Hamman’s crunch. In most
patients, PM is diagnosed by chest X-ray and physical
examination. Although it is thought to be a benign
condition and is usually resolved without any sequel,
potentially life-threatening complications, such as
mediastinal air block, may arise [2,6].
SPM is predisposed by asthma, respiratory infec-
tions, smoking, or situations reproducing the Valsalva
maneuver. In this retrospective study, we investigated
the associations between various etiologies, predis-
posing factors, radiological findings of SPM, clinical
manifestations, and hospital length-of-stay in adoles-
cents and children.
MATERIALS AND METHODS
The computed radiology medical records of the pedi-
atric patients with SPM between January 2004 and
December 2007 at Kaohsiung Medical University
Hospital, a hospital that has around 14,000 pediatric
emergency department visits and 68,000 pediatric
outpatient department visits per year, were collected.
A total of 23 cases of SPM (aged, 1–18 years) were 
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Pneumomediastinum, the leakage of air or gas into the mediastinum, can be a primary or second-
ary diagnosis. Although spontaneous pneumomediastinum (SPM) is uncommon in pediatric res-
piratory disorders, it is potentially life-threatening. In this study, we investigated the associations
between various etiologies and clinical presentations, hospital length-of-stay, and clinical outcomes
of SPM. From January 2004 to December 2007, we collected medical records and chest films from
23 pediatric patients with SPM. Results showed that increased hospital length-of-stay was signif-
icantly associated with asthma (p = 0.035), dyspnea/tachypnea (p = 0.01), and emergent visit
(p=0.04). Dysphagia was associated with shorter hospital stay (p=0.058). Besides, the disorder was
misdiagnosed initially in 21% of patients. In conclusion, there may be close relationships between
the predisposing factors of SPM and its clinical manifestations. The high rate of misdiagnosis high-
lights the importance of careful examination and history taking in pediatric patients with chest pain.
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enrolled in this study. The initial chest computed to-
mography (CT) scans, if available, and chest films-
were reviewed, and their medical records, including
demographic data, underlying disease, length of hos-
pital stay, complications, treatment, and referral source
data were studied. Special attention were paid to the
predisposing factors that precluded SPM (e.g. asthma,
recent respiratory tract infection, vomiting of Valsalva
maneuver, foreign body aspiration, and physical exer-
tion); related respiratory system symptoms (e.g. dys-
pnea, tachypnea, cough, subcutaneous emphysema,
and chest pain); and non-respiratory symptoms (vom-
iting, neck pain, and dysphagia) when initial presen-
tation asthma was diagnosed by the history and
positive bronchodilator test or provocation test. Res-
piratory tract infection is defined as those without
asthma but with respiratory symptoms, such as fever
and cough. Idiopathic is defined as no identified pre-
disposing or precipitating factor.
Statistical analysis
Statistical analysis were performed using SPSS ver-
sion 15.0 (SPSS Inc., Chicago, IL, USA). Descriptive
data are expressed as frequency (percentage) or
mean ± standard deviation in Tables 1 and 2. Stu-
dent’s t test and Mann-Whitney U-test were used for
comparison between different predisposing factors,
clinical presentations, and complications. A p value
of < 0.05 was considered as statistically significant.
Table 1. Demographics, predisposing and precipitating
factors, symptoms/signs, treatment, and complications
in children with spontaneous pneumomediastinum
No. of cases
Male 17 (74)
Female 6 (26)
Age (yr) 13.7 ± 4.6
Predisposing and precipitating factors
Asymptomatic asthma 6 (26)
Common cold 5 (22)
Vomiting 3 (13)
Laughing 1 (4)
Physical exertion 1 (4)
Foreign body aspiration 1 (4)
Idiopathic 6 (26)
Symptoms/signs
Subcutaneous emphysema 18 (78.3)
Chest pain 17 (74)
Cough 14 (61)
Dyspnea/tachypnea 12 (52)
Neck pain or sore throat 11 (48)
Hamman’s sign 3 (13)
Treatment
Ambulatory 7 (30)
Hospitalization 16 (70)
Complication
Pneumothorax 4 (17)
Pneumopericardium 1 (4)
*Data presented as n (%) or mean ± standard deviation.
Table 2. Comparisons of length of hospital stay by sex, predisposing factors, symptoms/signs, complications, and
emergent visit
Comparison* Length of hospital stay (d)† p
Male vs. female 2.8 ± 2.6 vs. 3.8 ± 2.4 0.400
Predisposing factors
Asthma vs. non 4.8 ± 1.7 vs. 2.5 ± 2.5 0.035‡
Respiratory tract infection vs. non 2.4 ± 2.3 vs. 3.3 ± 2.6 0.560
Idiopathic vs. non 2.0 ± 2.8 vs. 3.5 ± 2.4 0.150
Symptoms/signs
Neck pain/sore throat vs. non 3.2 ± 2.7 vs. 3.0 ± 2.4 0.900
Chest pain present vs. non 2.6 ± 2.6 vs. 4.5 ± 1.4 0.090
Dyspnea/tachypnea vs. non 4.2 ± 2.2 vs. 1.9 ± 2.2 0.010‡
Dysphagia vs. non 1.5 ± 1.8 vs. 3.7 ± 2.5 0.058‡
Hamman’s crunch present vs. absent 3.7 ± 0.6 vs. 3.0 ± 2.7 0.670
Subcutaneous emphysema present vs. absent 3.6 ± 2.5 vs. 1.4 ± 1.9 0.090
Complication 
Pneumothorax 2.6 ± 1.7 vs. 3.3 ± 2.6 0.380
Emergent visit vs. non 3.6 ± 2.5 vs. 1.2 ± 1.6 0.040‡
*Parameters versus corresponding control; †data presented as mean ± standard deviation; ‡p < 0.05.
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RESULTS
A total of 23 patients (17 boys and 6 girls; median age,
16 years; range, 1–18 years). The average length-of-
stay was 4.4 days (range, 2–8 days). All cases were
diagnosed using chest radiography. A summary of
predisposing and precipitating factors, symptoms
and/or signs, complications, and treatments were
summarized in Table 1. The most commonly-related
disorder is asthma (n=6, 26%), followed by respiratory
tract infection (n = 5, 22%). Six patients were idio-
pathic (n = 6, 26%). Clinical symptoms and signs in-
cluded subcutaneous emphysema (n = 18, 78%), chest
pain (n=17, 74%), dyspnea and tachypnea (n=12, 52%).
Associated complications included pneumothorax
(n = 4, 17%) and pneumopericardium (n = 1, 4%). Only
one patient required chest tube drainage because of
the associated pneumothorax. There was no severe
respiratory distress leading to the need for endotra-
cheal intubation. A 6-month follow-up revealed no
death in any of the patients.
We compared length-of-stay by sex, predisposing
and precipitating factors, clinical picture, complications
to source of referral (Table 2). Increased length-of-stay
was significantly associated with asthma (p = 0.035),
dyspnea/tachypnea (p = 0.01) and emergency visits
(p = 0.04). In addition, dysphagia was associated with
shorter hospital stay (p = 0.058).
Chest roentenography, chest CT, lung function test,
esophagogram, and bronchoscope examination were
performed. All patients received at least one chest
roentenography, 11 (48%) received chest CTs, three
(13%) underwent esophagograms because of the sus-
pected esophageal perforation, and one (1%) received
bronchoscope examination.
Unexpectedly, the disorder was misdiagnosed ini-
tially in five (21%) patients. Two patients with isolated
retrosternal pain were misdiagnosed as having gas-
troesophageal reflux disease.
DISCUSSION
In this study, results showed that asthma is the most
frequent predisposing factor to children with SPM,
similar to other previous studies [3,5,7,8]. Because of
the increased prevalence of asthma-related SPM, pa-
tients with SPM should undergo diagnostic pulmo-
nary function test in order to establish the diagnosis
[9,10]. Patients with asthma should be monitored
closely to achieve good control and prevent compli-
cations, such as increased morbidity and duration of
hospitalization [11].
In this study, hospital length-of-stay was used as 
a parameter of clinical severity. Patients with asthma
as a predisposing factor and either dyspnea or tachyp-
nea had longer hospital stay. In addition, these patients
required bronchodilators, steroids, and oxygen ther-
apy. Interestingly, we found that patients who were
admitted through emergency departments also had 
a longer hospital stay, which may be a hint for the
more severe cases. In contrast to Damore and Dayan’s
finding [5], there are no correlations between sore
throats or neck pain and hospital stay in our study.
However, patients without dysphagia had a trend of
longer hospital stay. The difference may be due to the
subjective descriptions and retrospective study. Be-
sides, patients with neck discomfort, such as sore
throats, neck pain, or dysphagia, may be less severe
because there may be small air leaks into the neck,
which would help releasing the air pressure in the
chest and air trapped in the chest and make recovery
from SPM faster. Further prospective studies are
needed to substantiate this hypothesis.
Because it has a low occurrence rate and usually 
is not severe, SPM can be easily missed in diagnosis,
for which a single chest X-ray is usually sufficient.
Although some authors have suggested that SPM is
under-diagnosed in young patients with isolated chest
pain [12,13], missed diagnoses are rarely discussed.
In our study, five of 23 cases (21%) were missed ini-
tially. Two of our patients were misdiagnosed as gas-
troesophageal reflux presenting because of isolated
retrosternal pain. Other supplementary examinations
include: esophagogram, which is indicated to rule out
esophageal perforation, and bronchoscopy, which
can help evaluate the tracheobronchial tree. High res-
olution chest CT can be used to detect a possible air
or liquid expansion outside the esophagus and detect
mediastinitis [14], though it has been suggested that
if chest radiograph is diagnostic of pneumomediasti-
num and there is no risk of perforated intrathoracic
viscus, no further investigations are required [15–18].
Radiation exposure from chest CT for such benign
conditions should also be seriously considered before
being prescribed.
Treatment for SPM includes identifying underlying
causes, bed rest, oxygen therapy, reassurance, and
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analgesics; and, if the subcutaneous emphysema is
remarkable, subcutaneous needle drainage may be
necessary [14]. SPM is usually a benign and self-
limiting condition, prognosis is related to the under-
lying disorder, and aggressive investigation is rarely
warranted [3,8,13,17,19]. Not all of these patients
should be admitted. If the patient presents chest pain
and a history suspicious of SPM, chest X-ray is neces-
sary. Once the diagnosis is established, a detailed 
history should be taken, vital signs should be moni-
tored, and the patient should be examined for the
possibility of esophageal tear. For stable patients with
no complications, outpatient treatment and follow-
up is suitable [18,20,21]. However, if history cannot
be made clear and the child is young, a short, in-
hospital observation may be required.
There are some limitations in our study. First, be-
cause of the low occurrence of SPM, the sample size
in this study is too small. A more significant and con-
vincible result can be achieved with longer observa-
tion and larger sample size. Second, the retrospective
nature of this study may not account for all medical
causes, symptoms and/or signs, and complications.
The percentage of symptoms and/or signs in real sit-
uation may be higher. In our study, only three chil-
dren showed Hamman’s crunch, which is considerably
lower than other previous studies [10,22]. This sign
might have been under-diagnosed by physical exam-
iners in current study as some may be unaware of its
occurrence and not record this sign.
Because there is an increased possibility of misdi-
agnosis of SPM in children, pediatricians should be
familiar with the signs/symptoms of the disorder. 
A simple chest radiography will lead to a definitive
diagnosis and predisposing factors should be care-
fully evaluated. The clinical outcome will be much
better if patients receive earlier treatment.
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氣縱膈是因氣體進入縱膈腔所導致而成，其原因可以分為原發性或是繼發性。雖然自
發性氣縱膈在兒童身上並不常見，但是在少數病人仍有致命的危險。本文主要探討不
同臨床表現的自發性氣縱膈與住院天數或臨床預後有關係。從 2004 年 1 月至 2007 
年 12 月，我們收集病歷上與胸部 X光片診斷出自發性氣縱膈的病人，共 23 位。結
果當病人合併有氣喘、呼吸喘 /呼吸急促、或是由急診入院時，住院天數會延長且具
有統計學上的意義。而當病人出現吞嚥困難的症狀時住院天數似乎有縮短的趨勢。此
外，我們也意外的發現對此疾病一開始有 21% 的誤診率。我們發現有一些臨床症狀
可以當作自發性氣胸的預後因子。而高誤診率使也提醒我們需更加注意有此類有胸痛
的孩童，避免診斷上的疏失。
關鍵詞：氣喘，胸部 X光片，自發性氣縱膈
（高雄醫誌 2010;26:84–8）
